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DETAILED ACTION 



[1] In view of the appeal brief filed on February 25, 2004, PROSECUTION IS 
HEREBY REOPENED. A new ground of rejection is set forth below. 

To avoid abandonment of the application, appellant must exercise one of the 
following two options: 

(1 ) file a reply under 37 CFR 1.111 (if this Office action is non-final) or a reply 
under 37 CFR 1.113 (if this Office action is final); or, 

(2) request reinstatement of the appeal. 

If reinstatement of the appeal is requested, such request must be accompanied 
by a supplemental appeal brief, but no new amendments, affidavits (37 CFR 1 .130, 
1.131 or 1.132) or other evidence are permitted. See 37 CFR 1.193(b)(2). 
[2] Claims 16-17 and 37-63 are pending in the application. 

[3] The text of those sections of Title 35 U.S. Code not included in the instant action 
can be found in a prior Office action. 



[4] Claims 17 and 37-48 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

[a] Claims 17 and 37 (claims 38-39, dependent therefrom) 40^2, 43 (claims 44-45 
dependent therefrom), and 46-48 are indefinite in the recitation of "an activity of making 
a bacterium having the protein L-threonine resistant," "an activity of a protein which 
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makes the bacterium harboring the protein L-threonine resistant," or "an activity of a 
protein which makes the bacterium harboring the protein L-homoserine resistant." It is 
unclear from the claims and the specification as filed as to the "activity" which imparts L- 
threonine or L-homoserine resistance to a protein. Furthermore, it is unclear as to the 
meaning of the term "L-threonlne resistant" and "L-homoserine resistant." It is 
suggested that appellants clarify the meaning of the terms. 

[b] Claims 38-39 and 44-45 are indefinite in the recitation of "an activity of the 
protein." It is unclear from the claims as to whether the term refers to the activity which 
makes the protein L-threonine or L-homoserine resistant or some other activity. It is 
suggested that appellants clarify the meaning of the term. 

[c] Claims 39, 42, 45, and 48 are unclear in the recitation of "functions efficiently." It 
is unclear as to how one is to distinguish between a promoter that "functions efficiently" 
and a promoter that functions inefficiently. It is suggested that appellants clarify the 
meaning of the claims. 

Claims Rejections - 35 USC 112, First Paragraph 

[5] Claims 1 7 and 37-48 are rejected under 35 U.S.C. 11 2. first paragraph, as failing 
to comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 
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Claims 17 and 43 recite (in relevant part) a genus of isolated DMAs that hybridize 
to nucleotides 187-804 of SEQ ID N0:3 under a recited stringent condition and encode 
a protein having an activity of making a bacterium having the protein L-threonine 
resistant. Claims 37-48 are drawn to a genus of modified Escherichia coll bacteria 
having increased expression of SEQ ID N0:4 and optionally SEQ ID N0:2 by increasing 
expression of SEQ ID N0:2 or 4-encoding DNA by any method, optionally wherein the 
modification is to increase DNA copy number by any method or the modification is to 
substitute the "promoter sequence of the gene coding for the protein" with any nucleic 
acid that promotes DNA expression. 

For claims drawn to a genus, MPEP § 2163 states the written description 
requirement for a genus may be satisfied through sufficient description of a 
representative number of species by actual reduction to practice, reduction to drawings, 
or by disclosure of relevant, identifying characteristics, Le^, structure or other physical 
and/or chemical properties, by functional characteristics coupled with a known or 
disclosed correlation between function and structure, or by a combination of such 
identifying characteristics, sufficient to show the applicant was in possession of the 
claimed genus. See Eli Lillv . 119 F.3d at 1568, 43 USPQ2d at 1406. MPEP § 2163 
states that a representative number of species means that the species which are 
adequately described are representative of the entire genus. Thus, when there is 
substantial variation within the genus, one must describe a sufficient variety of species 
to reflect the variation within the genus. In this case, the genus encompasses widely 
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variant species. The genus of nucleic acids as recited in claims 17 and 43 
encompasses species having widely variant structures, Le^ all nucleic acids that 
hybridize under the recited conditions to nucleotides 187-804 of SEQ ID N0:3, and 
widely variant functions, any "activity of making a bacterium having the protein L- 
threonine resistant" and the genus of E. coli bacteria of claims 37-48 encompasses 
widely variant species with respect to the modifications which achieve the desired result 
of increased DNA expression, increased copy number, or promoter substitution. In this 
case, the specification discloses only a single representative species of the recited DNA 
of claims 17 and 43, Le^ SEQ ID N0:3, and only two representative species of the 
claimed modified E. coli bacteria of claims 37-48, Le^ a bacterial host cell comprising 
an expression vector, wherein the expression vector has a nucleic acid encoding the 
polypeptide of SEQ ID N0:2 or 4. These representative species fail to represent the 
entire genus of species as encompassed by the claims. Given the lack of description of 
a representative number of DNAs and modified E. coli bacteria, the specification fails to 
sufficiently describe the claimed invention in such full, clear, concise, and exact terms 
that a skilled artisan would recognize that applicant was in possession of the claimed 
invention. 

[6] Response to arguments: Appellants argue (beginning at page 6 of the appeal 
brief) the genus of modified E. coli bacteria is a small genus and that the examiner fails 
to understand the limitations of the claims and the scope of the genus. Appellants argue 
that the examiner's interpretation of the scope of the claimed genus "is simply wrong, 
misstates the literal scope of the claims, and evinces a deep misunderstanding of the 
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claimed subject matter," Appellants further argue: 1) the claims are not limited to any 
protein that makes the bacteria L-threonine resistant or L-homoserine resistant, but to 
SEQ ID N0:4 or SEQ ID N02, respectively, which is a single species of protein; 2) the 
skilled artisan must only determine those promoters that result in increased expression 
of DNA encoding SEQ ID N0:4 or SEQ ID N0:2, which is routine; and 3) the skilled 
artisan must select a multicopy vector to use for expression of the DNA that encodes 
SEQ ID N0:4 or SEQ ID N0:2, which is routine. Appellants argue increasing protein 
activity by increasing DNA expression can be accomplished by methods allegedly well- 
known in the art and allegedly described in the specification. Appellants' remaining 
remarks attempt to define the species encompassed by the claimed genus. Appellants' 
argument is not found persuasive. 

Contrary to appellants' argument, the examiner has properly interpreted the 
species encompassed by the claimed genus of nucleic acids and modified bacteria in 
accordance with MPEP 2111, which directs the examiner to give claims their broadest 
reasonable interpretation. Moreover, the examiner fully understands the species 
encompassed by the genus of claimed nucleic acids and modified bacteria. In this case, 
the claimed genus is not "very small", but is instead a broad genus that encompasses 
widely variant species that have not been described in the specification. Addressing 
argument 1 ), the examiner acknowledges that the genus of DNAs "coding for the 
protein" as recited in claims 37-42 and 44-48 is limited to those encoding SEQ ID N0:2 
or 4. However, it is not the genus of DNAs encoding SEQ ID N0:2 or 4 of claims 37-48 
that is at issue. Instead, it is the genus of claimed E. coli bacteria, which has any 
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modification(s) that results in increased expression of DNA coding of SEQ ID N0:2 or 4 
(claims 37, 40, 43. and 46), any modification(s) that results in an increase in copy 
number of the DNA coding for SEQ ID N0:2 or 4 (claims 38, 41 , 44, and 47), or 
substitution of "a promoter sequence of the gene coding for" the protein of SEQ ID N0:2 
or 4 with any nucleic acid sequence that promotes DNA expression and "functions 
efficiently" (claims 39, 42, 45, and 48). It should be noted that the genus of DNAs as 
recited in claims 17 and 43 is not limited to encoding SEQ ID N0:4 and instead 
encompasses species that are widely variant with respect to their stnjctures and 
functions (as described above). Addressing argument 2) it is noted that appellants' 
argument appears to address the scope of enablement rejection and not the instant 
written description rejection. Nonetheless, it is noted that the specification fails to 
identify which - if any - of the nucleotides of SEQ ID N0:1 and 3 are considered to be 
the promoter such that one of skill can substitute the promoter of the gene encoding 
SEQ ID N0:2 or 4 with a nucleic acid that has the ability to promote DNA expression. 
Further, the nucleic acid that promotes DNA expression that is used as a substitute is 
not limited to those of the prior art, but encompasses any nucleotide sequence that 
promotes increased DNA expression. While the function of the genus of nucleic acids 
that promote DNA expression that is used as a substitute may be described, their 
structures clearly are not and there is no common structural feature(s) that are 
possessed by members of the genus such that a skilled artisan can visualize all 
members of the genus. Addressing argument 3), while the use of a multicopy vector for 
increased DNA expression is known in the prior art, this argument is not commensurate 
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in scope with the claims. In this case, increased DNA expression, optionally by 
increasing DNA copy number, can be achieved by any modification to the bacterium - 
the modification is not limited to the use of a multicopy vector. There is no dispute that 
multicopy vectors for increased DNA expression are known in the art. Nor is there any 
dispute that the substitution of a known chromosomal promoter sequence with another 
promoter for increased DNA expression is known in the art. However, the claimed 
genus of modified E. coli bacteria is not so limited to the use of multicopy vectors or to 
substitution of the gene's promoter (whatever the sequence of that promoter may be as 
it is not described or identified) with an art recognized nucleic acid that promotes DNA 
expression. For these reasons and the reasons stated in item [5] above, the claimed 
genus of DNAs and modified E. coli bacteria encompass species that are widely variant 
and the two representative species of modified E. coli bacteria as cited above fail to 
represent the entire genus. 

[7] Claims 17 and 37-48 are rejected under 35 U.S.C. 112. first paragraph, because 
the specification, while being enabling for an isolated nucleic acid encoding the 
polypeptide of SEQ ID N0:2 or 4 and a host cell comprising an expression vector, 
wherein the expression vector comprises said isolated nucleic acid, does not 
reasonably provide enablement for all DNAs as recited in claims 17 and 43 and all 
modified bacteria as encompassed by claims 37-48. The specification does not enable 
any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to make the invention commensurate in scope with these claims. 
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It is the examiner's position that undue experimentation would be required for a 
skilled artisan to make and/or use the entire scope of the claimed invention. Factors to 
be considered in determining whether undue experimentation is required are 
summarized in In re Wands (858 F.2d 731, 737, 8 USPQ2d 1400, 1404 (Fed. Cir. 
1988)) as follows: (A) The breadth of the claims: (B) The nature of the invention; (C) 
The state of the prior art; (D) The level of one of ordinary skill; (E) The level of 
predictability in the art; (F) The amount of direction provided by the inventor; (G) The 
existence of working examples; and (H) The quantity of experimentation needed to 
make or use the invention based on the content of the disclosure. See MPEP § 
2164.01(a). The Factors most relevant to the instant rejection are addressed in detail 
below. 

• The claims are overly broad in scope: Claims 17 and 43 are so broad as to 
encompass any DNAthat hybridizes under the recited conditions to nucleotides 187- 
804 having the desired activity. Claims 37-48 are so broad as to encompass an E. coli 
bacterium having increased expression of SEQ ID N0:4 and optionally SEQ ID N0:2 by 
increasing copy number by any method, optionally wherein the modification is to 
increase copy number by any method or the modification is to substitute the promoter 
with any promoter, including those promoters that are known and those that have yet to 
be isolated. The broad scope of claimed polynucleotides is NOT commensurate with the 
enablement provided by the disclosure with regard to the extremely large number of 
DNAs encompassed by claims 17 and 43 and modified bacteria as encompassed by 
claims 37-48. In this case the disclosure is limited to an isolated nucleic acid encoding 
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the polypeptide of SEQ ID N0;2 or 4 and a host cell comprising an expression vector, 
wherein the expression vector comprises said isolated nucleic acid. 

• The lack of guidance and working examples: The specification provides only two 
working examples of the recited DNA, Le,, SEQ ID N0:1 and 3 and provides only two 
working examples of modified E. coli bacteria, Le^ E. coli transformed with expression 
vectors comprising SEQ ID N0:1 and 3. While the specification provides additional non- 
specific guidance for making other DMAs and modified E. coli host cells, the 
specification fails to provide the necessary specific guidance for making the full scope of 
recited DMAs and modified E. coli bacterium. Regarding the recited DMAs, the 
specification fails to provide guidance regarding those nucleotides of SEQ ID N0:3 that 
may be altered by substitution, addition, insertion, and/or deletion with an expectation of 
maintaining the desired activity. Regarding the recited modified E. coli bacterium, the 
specification fails to provide guidance regarding those modifications - even for those 
claims that limit the modifications to increasing copy number or promoter substitution. It 
should be noted that the specification fails to identify those nucleotides of SEQ ID N0:1 
and 3 - if any -that are considered to be the respective gene promoter sequence. 

• The high level of unpredictability in the art: There is a high level of 
unpredictability in altering the nucleotide sequence of an encoding nucleic acid or 
altering a bacterium by any means with an expectation of obtaining a nucleic acid or 
bacterium having the desired characteristic(s). Regarding an encoding nucleic acid, the 
sequence of a nucleic acid determines the corresponding encoded protein*s structural 
and functional properties. Predictability of which changes can be tolerated in an 
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encoded protein's amino acid sequence and obtain the desired activity requires a 
knowledge of and guidance with regard to which amino acids in the protein's sequence, 
if any, are tolerant of modification and which are conserved (i.e.. expectedly intolerant to 
modification), and detailed knowledge of the ways in which the proteins" structure 
relates to its function. The positions within an encoding nucleic acid's sequence where 
modifications can be made with a reasonable expectation of success in obtaining an 
encoded polypeptide having the desired activity/utility are limited in any protein and the 
result of such modifications is highly unpredictable. In addition, one skilled in the art 
would expect any tolerance to modification for a given protein to diminish with each 
further and additional modification, e^. multiple substitutions. Similarly, an 
bacterium comprises numerous encoding nucleic acids, thus, the effects of altering the 
genotype of an E. coli bacterium with an expectation of obtaining the desired phenotype 
is even more complex. 

The state of the prior art supports the high level of unpredictability: The state of 
the art provides evidence for the high level of unpredictability in altering a polynucleotide 
sequence with an expectation that the encoded polypeptide will maintain the desired 
activity/utility. For example, Branden et al. ("Introduction to Protein Structure", Garland 
Publishing Inc., New York. 1991) teach "[p]rotein engineers frequently have been 
surprised by the range of effects caused by single mutations that they hoped would 
change only one specific and simple property in enzymes" and "[t]he often surprising 
results of such experiments reveal how little we know about the rules of protein 
stability they also serve to emphasize how difficult it is to design de novo stable 
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proteins with specific functions" (page 247). While it is acknowledged that this reference 
was published in 1991 , to date there remains no certain method for reasonably 
predicting the effects of even a single amino acid mutation on a protein. Thus, the prior 
art acknowledges the unpredictability of altering a protein-encoding sequence with an 
expectation of obtaining a protein having a desired function and discloses that even a 
single substitution in a polypeptide's amino acid sequence may completely alter the 
function of a polypeptide. As stated above, as an E. coli bacterium comprises numerous 
encoding nucleic acids and thus one would expect the effects of altering an E. coli 
bacterium with an expectation of obtaining the desired effect is significantly more 
unpredictable. 

• The amount of experimentation required is undue: While methods of generating 
variants of a given polynucleotide and a given bacterium are known, e^, by 
mutagenesis, it is not routine in the art to screen for aH polynucleotides and modified E. 
coli bacteria having a substantial number of modifications as encompassed by the 
instant claims. Thus, in view of the overly broad scope of the claims, the lack of 
guidance and working examples provided in the specification, and the high degree of 
unpredictability as evidenced by the prior art, undue experimentation would be 
necessary for a skilled artisan to make and use the entire scope of the claimed 
invention. 

As such, appellants have not provided sufficient guidance to enable one of 
ordinary skill in the art to make and use the claimed invention in a manner reasonably 
correlated with the scope of the claims. The scope of the claims must bear a reasonable 
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correlation with the scope of enablement {In re Fisher, 166 USPQ 19 24 (CCPA 1970)). 
Without sufficient guidance, determination of having the desired biological 
characteristics is unpredictable and the experimentation left to those skilled in the art is 
unnecessarily, and improperly, extensive and undue. See /n re Wands 858 F.2d 731, 8 
USPQ2nd 1400 (Fed. Cir, 1988). 

[8] Response to arguments: Appellants argue (beginning at page 9 of the appeal 
brief) the examiner has not interpreted the claims correctly and the analysis of the 
Factors of In re Wands in the Office action mailed March 25, 2003 is moot as the claims 
have been amended following that Office action. Specifically, appellants argue the 
claims are not so limited to modified E. coli bacterium having increased expression of a 
protein, but to increased expression of a specific protein. Appellants argue the increase 
in protein activity is accomplished via increased DNA expression, which is 
accomplished by increasing copy number of the encoding DNA or by promoter 
substitution of the corresponding gene's promoter in the bacterial chromosome, 
allegedly acknowledged by the examiner as being well-known methods in the art. 
Appellants argue that the examiner has read the claims to be much broader than their 
meaning allows. Appellants argue that a skilled artisan can make the full scope of the 
claimed invention based on the disclosure and the state of the art at the time of the 
invention. Appellants' argument is not found persuasive. 

Contrary to appellants' argument, the examiner has properly interpreted the 
scope of the claims in accordance with MPEP 2111. which directs the examiner to give 
claims their broadest reasonable interpretation. Moreover, the examiner fully 
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understands the scope of claimed subject matter. The increase in the expression of 
DNA encoding SEQ ID N0:4 and optionally SEQ ID N0:2 of the bacterium of claims 37, 
40, 43, and 46 is accomplished by any method, while claims 38-39, 41-42, 44-45, and 
47-48 limit the modification to increasing a copy number of the DNA by any method or 
substitution of the corresponding gene's promoter (whatever sequence it may have as 
the specification fails to identify the promoter of the gene encoding SEQ ID N0:2 or 4) 
with any other nucleic acid that promotes DNA expression, including those that have yet 
to be isolated. While methods of increasing DNA copy number of a given encoding 
nucleic acid are known, e.g.. by inserting the nucleic acid into a high copy number 
vector, and methods of promoter substitution are known using art recognized nucleic 
acids that promote DNA expression, the claims are not limited to increasing DNA copy 
number by inserting the nucleic acid into a high copy number vector or substitution 
using nucleic acids that promote DNA expression that are known in the prior art. For 
these reasons and the reasons stated in item [7] above, the claims are not 
commensurate in scope with the enablement provided by the specification. 

Conclusion 

[9] Status of the claims: 

• Claims 1 6-1 7 and 37-63 are pending in the application. 

• Claims 1 7 and 37-48 are rejected. 

• Claims 49-63 are withdrawn from consideration. 

• Claim 16 is in condition for allowance. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David Steadman, whose telephone number is (571) 
272-0942. The Examiner can normally be reached Monday-Friday from 7:00 am to 5:00 
pm. If attempts to reach the Examiner by telephone are unsuccessful, the Examiner's 
supervisor, Ponnathapura Achutamurthy, can be reached at (571 ) 272-0928. The FAX 
number for submission of official papers to Group 1 600 is (703) 308-4242. Draft or 
informal FAX communications should be directed to (571 ) 273-0942. Any inquiry of a 
general nature or relating to the status of this application or proceeding should be 
directed to the Art Unit receptionist whose telephone number is (703) 308-0196. 

David J. Steadman, Ph.D. 

Patent Examiner 

A rt U^t J^652 





